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(57) ABSTRACT 

A MIMO/diversity antenna for improving isolation of a fre 
quency band includes: a ground Surface formed on a printed 
circuit board; planar inverted F antennas having the ground 
surface therebetween and disposed on the printed circuit 
board having no ground Surface formed, each Fantenna hav 
ing an antenna pattern that includes a radiation unit, a power 
Supply unit, and a ground unit; power Supply pads and ground 
pads formed on the printed circuit board having no ground 
Surface formed corresponding to the power Supply unit and 
the ground unit of the antenna pattern in the planar inverted F 
antennas; and connection patterns connecting the ground Sur 
face with each ground pad to electrically connect the ground 
Surface to each ground unit of the antenna pattern in the planar 
inverted Fantennas. At least one of the connection patterns is 
formed with a strip line of a meandering shape. 
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MIMO/DIVERSITY ANTENNA FOR 
IMPROVING THE SOLATION OFA 

SPECIFIC FREQUENCY BAND 

TECHNICAL FIELD 5 

The present invention relates to a MIMO/diversity antenna 
for providing the isolation of a specific frequency band and, 
more particularly, to a MIMO/diversity antenna for providing 
the isolation of a specific frequency band, in which at least 
one connection pattern of a plurality of connection patterns 
that are formed between aground Surface and ground portions 
provided in a plurality of planar inverted-Fantennas is formed 
of a meander line-shaped Stripline, thereby minimizing the 
distribution of current components shared on the ground Sur 
face by the plurality of planar inverted-F antennas and also 
preventing electromagnetic interference attributable to elec 
tromagnetic waves radiated from the plurality of planar 
inverted-Fantennas, resulting in an improvement in isolation 20 
and antenna characteristics. 

10 

15 

BACKGROUND ART 

Internal antennas are preferred to external antennas for 25 
mobile communication terminals because of the preference 
for the aesthetic aspect of terminals. In order to provide vari 
ous mobile communication services. Such as Bluetooth, 
WiBro, digital broadcasting, and global roaming services, the 
demand for internal antennas that operate in multiple bands is 30 
increasing. 

Representative external antennas are implemented using 
helical antenna technology, whereas representative internal 
antennas that operate in multiple bands are implemented 
using planar inverted-Fantenna (PIFA) technology including 35 
antenna patterns each including a radiation portion, a ground 
portion, and a feeding portion formed at a location adjacent to 
the ground portion and configured such that feeding signals 
are input thereto. 

Meanwhile, because of the demand for high-speed multi- 40 
media services using wireless mobile communication tech 
nology, interest in antenna technology that is capable of 
increasing communication capacity in mobile communica 
tion systems is increasing. 

Technologies that have been proposed to meet the demand 45 
include a Multi-Input Multi-Output (MIMO) antenna tech 
nology that employs two or more antennas for each of a base 
station and a mobile communication terminal, transmits data 
via various paths, and detects signals received via the paths at 
a receiving end, and a diversity antenna technology that 50 
receives signals using two or more antennas and detects 
received signals by combining output. MIMO/diversity 
antennas have the advantages of increasing the reliability of 
transmitted data and overcoming limitations regarding the 
amount of transmission of mobile communication. 55 

However, such MIMO/diversity antennas are problematic 
in that an interference phenomenon attributable to electro 
magnetic wave signals occurs between a plurality of antennas 
because the plurality of antennas operate in the same fre 
quency band. In particular, when MIMO/diversity antennas 60 
operate in a frequency band lower than 1 GHZ, the guarantee 
of isolation between a plurality of antennas becomes the most 
important issue because of the limited length of a ground 
Surface. 

FIG. 1 is a diagram schematically illustrating current com- 65 
ponents shared on a ground Surface by a plurality of planar 
inverted-F antennas that constitute a conventional MIMOf 

2 
diversity antenna, and FIG. 2 is a diagram illustrating the 
isolation of the conventional MIMO/diversity antenna. 
As illustrated in FIG. 1, in conventional MIMO/diversity 

antennas, ground pads 30 corresponding to respective ground 
portions that constitute a plurality of planar inverted-Fanten 
nas 10 and 20 are located in a diagonal direction in order to 
maximize the physical length of a ground, Surface 1 in a 
limited ground Surface structure. 

In this case, when the operating frequency of a MIMO/ 
diversity antenna is, for example, about 900 MHz and the 
MIMO/diversity antenna operates in its adjacent frequency 
band, the length of a common ground Surface 1 is 80 mm, 
which is W/4 of the operating frequency. 

However, the conventional MIMO/diversity antenna is 
problematic in that sufficient isolation cannot be ensured in a 
frequency band lower than 1 GHZ, as illustrated in FIG. 2, 
because an interference phenomenon attributable to electro 
magnetic waves occurs between the plurality of planar 
inverted-Fantennas because of current components shared on 
the ground surface between the plurality of planar inverted-F 
antennas 10 and 20. 

Accordingly, there is an urgent need for a practical and 
useful technology that is capable of providing a MIMO/di 
versity antenna forminimizing current components shared on 
a ground Surface on a printed circuit board and also prevent 
ing electromagnetic interference attributable to electromag 
netic waves radiated from a plurality of planar inverted-F 
antennas, thereby improving isolation. 

DISCLOSURE 

Technical Problem 

Accordingly, the present invention has been made keeping 
in mind the above problems occurring in the prior art, and an 
object of the present invention is to provide a MIMO/diversity 
antenna for providing the isolation of a specific frequency 
band, in which, in order to electrically connect a ground 
surface formed on a PCB with ground portions provided in 
the antenna patterns of a plurality of planar inverted-Fanten 
nas, at least one connection pattern of a plurality of connec 
tion patterns that connect the ground Surface with ground 
pads is forced of a meander line-shaped stripline, thereby 
minimizing the distribution of current components shared on 
the ground surface by the plurality of planar inverted-Fanten 
nas and also preventing electromagnetic interference attrib 
utable to electromagnetic waves radiated from the plurality of 
planar inverted-F antennas, resulting in an improvement in 
isolation and antenna characteristics. 

Technical Solution 

In order to accomplish the above object, the present inven 
tion provides a MIMO/diversity antenna for improving the 
isolation of a specific frequency band, including a ground 
surface formed on a printed circuitboard (PCB); a plurality of 
planar inverted-F antennas disposed on portions of the PCB 
where the ground Surface is not formed, with the ground 
Surface being interposed therebetween, and configured to 
have antenna patterns each including a radiation portion, a 
feeding portion, and a ground portion; a plurality of feeding 
pads and ground pads formed on portions of the PCB where 
the ground Surface is not formed, so as to correspond to the 
feeding and ground portions of the antenna patterns provided 
in the plurality of planar inverted-F antennas; and a plurality 
of connection patterns configured to connect the ground Sur 
face with the ground pads in order to electrically connect the 
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ground Surface to the ground portions provided in the antenna 
patterns of the plurality of planar inverted-F antennas; 
wherein at least one connection pattern of the plurality of 
connection patterns is formed of a meanderline-shaped strip 
line, thereby minimizing distribution of current components 
shared on the ground Surface by the plurality of planar 
inverted-F antennas, and also preventing electromagnetic 
interference attributable to electromagnetic waves radiated 
irons the plurality of planar inverted-Fantennas. 

In order to accomplish the above object, the present inven 
tion provides a MIMO/diversity antenna for improving the 
isolation of a specific frequency band, including a ground 
surface formed on a PCB; a plurality of planar inverted-F 
antennas disposed on portions of the PCB where the ground 
Surface is not formed, with the ground Surface being inter 
posed therebetween, and configured to have respective 
antenna patterns each including a radiation portion, a feeding 
portion, and a ground portion and operating in multiple fre 
quency bands; a plurality of feeding pads and ground pads 
formed on portions of the PCB where the ground surface is 
not formed, so as to correspond to the feeding and ground 
portions of the antenna patterns provided in the plurality of 
planar inverted-F antennas; and a plurality of connection 
patterns configured to connect the ground Surface with the 
ground pads in order to electrically connect the ground Sur 
face to the ground portions provided in the antenna patterns of 
the plurality of planar inverted-F antennas; wherein at least 
one connection pattern of the plurality of connection patterns 
is formed of a meander line-shaped stripline, thereby mini 
mizing distribution of current components shared on the 
ground surface by the plurality of planar inverted-Fantennas, 
and also preventing electromagnetic interference attributable 
to electromagnetic waves radiated from the plurality of planar 
inverted-Fantennas. 

Advantageous Effects 

As described above, the present invention has the advan 
tage of providing a MIMO/diversity antenna in which, in 
order to electrically connect the ground Surface formed on the 
PCB with the ground portions provided in the antenna pat 
terns of the plurality of planar inverted-F antennas, at least 
one connection pattern of a plurality of connection patterns 
that connect the ground Surface with the ground pads is 
formed of a meander line-shaped stripline, thereby minimiz 
ing the distribution of current components shared on the 
ground Surface by the plurality of planar inverted-Fantennas 
and also preventing electromagnetic interference attributable 
to electromagnetic waves radiated from the plurality of planar 
inverted-Fantennas, resulting in an improvement in isolation 
and antenna characteristics. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a diagram schematically illustrating current com 
ponents shared on a ground Surface by a plurality of planar 
inverted-F antennas that constitute a conventional MIMOf 
diversity antenna; 

FIG. 2 is a diagram illustrating the isolation of the conven 
tional MIMO/diversity antenna; 

FIG. 3 is a schematic configuration diagram illustrating an 
antenna pattern included in a plurality of planar inverted-F 
antennas that constitute a MIMO/diversity antenna according 
to an embodiment of the present invention; 

FIG. 4 is a diagram schematically illustrating current com 
ponents shared on a ground Surface by a plurality of planar 
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4 
inverted-F antennas that constitute a MIMO/diversity 
antenna according to the present invention; and 

FIG. 5 is a diagram illustrating the isolation of the MIMO/ 
diversify antenna according to the present invention. 

MODE FOR INVENTION 

A MIMO/diversity antenna for improving the isolation of a 
specific frequency band according to the present invention 
includes a ground Surface formed on a printed circuit board 
(PCB); a plurality of planar inverted-F antennas disposed on 
portions of the PCB where the ground surface is not formed, 
with the ground Surface being interposed therebetween, and 
configured to have antenna patterns each including a radiation 
portion, a feeding portion, and a ground portion; a plurality of 
feeding pads and ground pads formed on portions of the PCB 
where the ground Surface is not formed, so as to correspond to 
the feeding and ground portions of the antenna patterns pro 
vided in the plurality of planar inverted-F antennas; and a 
plurality of connection patterns configured to connect the 
ground Surface with the ground pads in order to electrically 
connect the ground Surface to the ground portions provided in 
the antenna patterns of the plurality of planar inverted-F 
antennas; wherein at least one connection pattern of the plu 
rality of connection patterns is formed of a meander line 
shaped stripline, thereby minimizing distribution of current 
components shared on the ground Surface by the plurality of 
planar inverted-F antennas, and also preventing electromag 
netic interference attributable to electromagnetic waves radi 
ated from the plurality of planar inverted-F antennas. 

Furthermore, in the MIMO/diversity antenna for improv 
ing the isolation of a specific frequency band according to the 
present invention, it is preferred that the antenna patterns 
provided in the plurality of planar inverted-Fantennas oper 
ate in a specific frequency band lower than 1 GHZ, and a total 
length obtained by Summing the length of the plurality of 
connection patterns and the length of the ground Surface 
formed between the plurality of planar inverted-Fantennas be 
equal to or greater than 3W8 of the specific frequency band in 
which the frequency pattern operates. 

Preferred embodiments according to the present invention 
will be described in detail with reference to the accompanying 
drawings. 

FIG. 3 is a schematic configuration diagram illustrating an 
antenna pattern included in a plurality of planar inverted-F 
antennas that constitute a MIMO/diversity antenna according 
to an embodiment of the present invention. 
As illustrated in this drawing, an antenna pattern 300 

included in each of a plurality of planar inverted-F antennas 
100 and 200 that constitute a MIMO/diversity antenna 
according to this embodiment of the present invention 
includes a feeding portion 310 configured to receive a feeding 
signal and to correspond to a feeding pad 410 formed on a 
printed circuit board, a ground portion 320 configured to 
correspond to a ground pad 420 formed on the printed circuit 
board to electrically connect to a ground Surface 1, and a 
radiation portion 330 configured to include a high frequency 
pattern 331 and a low frequency pattern 332 and to operate in 
multiple frequency bands. 

Furthermore, the feeding portion 310 of the antenna pattern 
300 included in each of the plurality of planar inverted-F 
antennas 100 and 200 and configured to operate in multiple 
frequency bands is configured to be disposed on a high fre 
quency pattern 331 side configured to operate in a relatively 
high frequency band, and the ground portion 320 of the 
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antenna pattern 300 is configured to be disposed on a low 
frequency pattern 332 side configured to operate in a rela 
tively low frequency band. 

In this case, in the embodiment of the present invention, the 
high frequency pattern 331 is configured to operate in a fre 
quency band equal to or higher than 1 GHZ, that is, a relatively 
high frequency band, for example, at about 1.6GHz, and about 
1.9 GHz, and the low frequency pattern 332 is configured to 
operate in a frequency band lower than 870 MHz, that is, a 
relatively low frequency band, for example, at a frequency of 
about 870 MHZ. 

FIG. 4 is a diagram schematically illustrating current com 
ponents that are shared on a ground Surface by the plurality of 
planar inverted-F antennas that constitute the MIMO/diver 
Sify antenna according to the present invention. 
As illustrated in this drawing, the MIMO/diversity antenna 

according to an embodiment of the present invention includes 
a ground surface 1 formed on a printed circuit board (PCB); a 
plurality of planar inverted-Fantennas 100 and 200 disposed 
on portions of the PCB where the ground surface 1 is not 
formed, with the ground surface 1 being interposed therebe 
tween, and configured to have respective antenna patterns 
each including a radiation portion 330, a feeding portion 310, 
and a ground portion320 and operating in multiple frequency 
bands; a plurality of feeding pads 410 and ground pads 420 
formed on portions of the PCB where the ground surface 1 is 
not formed, so as to correspond to the feeding and ground 
portions of the antenna patterns provided in the plurality of 
planar inverted-F antennas; and a plurality of connection 
patterns configured to connect the ground Surface with the 
ground pads in order to electrically connect the ground Sur 
face 420 to the ground portions 320 provided in the antenna 
patterns 300 of the plurality of planar inverted-Fantennas. In 
this case, at least one connection pattern of the plurality of 
connection patterns 300 is formed of a meander line-shaped 
stripline. 

In this case, a low frequency pattern 332 that belongs to 
each of the antenna patterns 300 that constitute the plurality of 
planar inverted-F antennas 100 and 200 and operate in mul 
tiple frequency bands and that operates in a relatively low 
frequency band operates in a specific frequency band lower 
than 1 GHZ, and a total length obtained by Summing the 
length of the plurality of connection patterns 500 and the 
length of the ground surface 1 formed between the plurality of 
planar inverted-Fantennas 100 and 200 is formed to be equal 
to or greater than 32 /8 of the specific frequency band in which 
the low frequency pattern332 operates. In this embodiment of 
the present invention, it is preferred that the specific fre 
quency band be 86.9 MHz, the length of the ground surface 1 
be W4 and the length of the plurality of connection patterns 
500 bef 16. 

Furthermore, in the MIMO/diversity antenna according to 
this embodiment of the present invention, although not shown 
in the drawing, the plurality of connection patterns 500 that 
connect the ground Surface 1 with the ground pads 420 are 
formed in the direction of the low frequency pattern 332 that 
belongs to the antenna patterns 300 that constitute the plural 
ity of planar inverted-Fantennas 100 and 200 and operate in 
multiple frequency bands and that is configured to operate in 
a relatively low frequency band. 
As described above, the MIMO/diversity antenna accord 

ing to this embodiment of the present invention is configured 
Such that at least one connection pattern of the plurality of 
connection patterns is formed of a meanderline-shaped strip 
line and Such that a total length obtained by Summing the 
length of the plurality of connection patterns 500 and the 
length of the ground surface 1 formed between the plurality of 
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6 
planar inverted-Fantennas is formed to be equal to or greater 
than 37/8 of the specific frequency band in which the low 
frequency pattern 332 operates, thereby compensating for the 
physical length between the ground surface on the PCB and 
the ground portions of the plurality of planar inverted-F 
antennas. Accordingly, the advantage of minimizing the dis 
tribution of current components shared on the ground Surface 
by the plurality of planar inverted-Fantennas and the advan 
tage of preventing electromagnetic interference attributable 
to electromagnetic waves radiated emitted from the plurality 
of planar inverted-F antennas arise. 

FIG. 5 is a diagram illustrating the isolation of a MIMO/ 
diversity antenna according to the present invention. 
As illustrated in this drawing, in the MIMO/diversity 

antenna according to this embodiment of the present inven 
tion, it can be seen that the isolation in the 86.9 MHz frequency 
band was improved from -11 dB, that is, a conventional 
isolation illustrated in FIG.2, to -15 dB, the problem in which 
the antenna characteristics in the high frequency band were 
relatively lowered when the antenna characteristics in a low 
frequency band were improved did not occur, and the antenna 
characteristics in a high frequency band equal to or higher 
than 1 GHz were partially improved compared to the conven 
tional MIMO/diversity antenna characteristics, as illustrated 
in the drawing. 
As described above, the MIMO/diversity antenna accord 

ing to the present invention compensates for the physical 
length formed between the ground surface on the PCB and the 
ground portions of the plurality of planar inverted-Fantennas, 
thereby achieving the advantages of reducing the distribution 
of current components shared on the ground Surface by the 
plurality of planar inverted-F antennas and also preventing 
electromagnetic interference attributable to electromagnetic 
waves radiated from the plurality of planar inverted-F anten 
aS. 

As described above, the present invention has the advan 
tage of providing the MIMO/diversity antenna for improving 
isolation, in which, in order to electrically connect the ground 
surface formed on the PCB with the ground portions provided 
in the antenna patterns of the plurality of planar inverted-F 
antennas, at least one connection pattern of a plurality of 
connection patterns that connect the ground Surface with the 
ground pads is formed of a meander line-shaped stripline 
thereby minimizing the distribution of current components 
shared on the ground Surface by the plurality of planar 
inverted-F antennas and also preventing electromagnetic 
interference attributable to electromagnetic waves radiated 
from the plurality of planar inverted-F antennas, resulting in 
an improvement in Isolation and antenna characteristics. 

Although the present invention has been described in 
detail, it is clearly noted that the embodiments mentioned in 
the description are merely illustrative but are not limitative. 
The modifications and variations of elements that can be 
treated as being equivalent within the range that does not 
depart from the technical spirit and scope of the present 
invention that are provided by the attached claims. 
The invention claimed is: 
1. A MIMO (Multi-Input Multi-Output)/diversity antenna 

for improving isolation of a specific frequency band, com 
prising: 

a ground surface formed on a printed circuit board (PCB); 
a plurality of planar inverted-F antennas disposed on por 

tions of the PCB where the ground surface is not formed, 
with the ground surface being interposed therebetween, 
and configured to have antenna patterns each including a 
radiation portion, a feeding portion, and a ground por 
tion; 
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a plurality of feeding pads and ground pads formed on 
portions of the PCB where the ground surface is not 
formed, so as to correspond to the feeding and ground 
portions of the antenna patterns provided in the plurality 
of planar inverted-F antennas; and 

a plurality of connection patterns configured to connect the 
ground surface with the ground pads in order to electri 
cally connect the ground surface to the ground portions 
provided in the antenna patterns of the plurality of planar 
inverted-Fantennas; 

wherein at least one of the plurality of connection patterns 
is formed of a meander line-shaped stripline, thereby 
minimizing distribution of current components shared 
on the ground surface by the plurality of planar 
inverted-F antennas, and also preventing electromag 
netic interference attributable to electromagnetic waves 
radiated from the plurality of planar inverted-F anten 
aS. 

2. The MIMO/diversity antenna of claim 1, wherein: 
the antenna patterns provided in the plurality of planar 

inverted-Fantennas operate in a specific frequency band 
lower than 1 GHz; and 

a total length obtained by Summing a length of the plurality 
of connection patterns and a length of the ground surface 
formed between the plurality of planar inverted-Fanten 
nas is equal to or greater than 30/8 of the specific fre 
quency band in which the frequency pattern operates. 

3. A MIMO (Multi-Input Multi-Output)/diversity antenna 
for improving isolation of a specific frequency band, com 
prising: 

a ground surface formed on a PCB (printed circuit board); 
a plurality of planar inverted-Fantennas disposed on por 

tions of the PCB where the ground surface is not formed, 
with the ground surface being interposed therebetween, 
and configured to have respective antenna patterns each 
including a radiation portion, a feeding portion, and a 
ground portion and operating in multiple frequency 
bands; 

a plurality of feeding pads and ground pads formed on 
portions of the PCB where the ground surface is not 
formed, so as to correspond to the feeding and ground 
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8 
portions of the antenna patterns provided in the plurality 
of planar inverted-Fantennas; and 

a plurality of connection patterns configured to connect the 
ground surface with the ground pads in order to electri 
cally connect the ground surface to the ground portions 
provided in the antenna patterns of the plurality of planar 
inverted-Fantennas; 

wherein at least one of the plurality of connection patterns 
is formed of a meander line-shaped stripline, thereby 
minimizing distribution of current components shared 
on the ground surface by the plurality of planar 
inverted-F antennas, and also preventing electromag 
netic interference attributable to electromagnetic waves 
radiated from the plurality of planar inverted-F anten 
aS. 

4. The MIMO/diversity antenna of claim 3, wherein: 
the feeding portions of the antenna patterns included in the 

plurality of planar inverted-Fantennas and configured to 
operate in multiple frequency bands are configured to be 
disposed on a high frequency pattern side configured to 
operate in a relatively high frequency band, and the 
ground portions of the antenna patterns are configured to 
be disposed on a low frequency pattern side configured 
to operate in a relatively low frequency band; and 

the plurality of connection patterns are formed in a direc 
tion of the low frequency pattern side that is configured 
to operate in a relatively low frequency band. 

5. The MIMO/diversity antenna of claim 4, wherein: 
low frequency patterns that belong to the antenna patterns 

that constitute the plurality of planar inverted-Fantennas 
and operate in multiple frequency bands and that operate 
in a relatively low frequency band operate in a specific 
frequency band lower than 1 GHz; and 

a total length obtained by Summing a length of the plurality 
of connection patterns and a length of the ground surface 
formed between the plurality of planar inverted-Fanten 
nas is equal to or greater than 3/8 of the specific fre 
quency band in which the low frequency patterns oper 
ate. 


